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CORRELATION OF UNIVERSITY INSTRUCTION. 


BY C. FRANCIS HARDING, 


Professor of Electrical Engineering, Purdue University. 


A recent very modest speaker, fearing lest his presentation 
might lack the desired correlation, likened it to mince pie. The 
dainty morsel presented, however, seemed to be much more 
readily assimilated into the system and was productive of 
more good red blood corpuscles than the usual Thanksgiving 
helping of mince pie is capable of creating. At least one in the 
audience felt the stimulating effect of that meal in the form 
of a better conception of the ideals for which we, as instructors, 
should strive, and a greater ambition to attain more closely to 
those ideals. 

The writer is not so sure, however, but what the average 
dose administered to students might not be more correctly 
characterized as such dessert, which for so many stomachs 
spells indigestion, which in turn often results not only in pain, 
but in a permanent dislike for the particular food which 
caused the disturbance in the first place. In fact the curricu- 
lum of a modern university has recently been likened to the 
‘*complete bill of fare of a quick-lunch restaurant where the 
strenuous patron bolts a series of ill-assorted dishes.’’ It has 
been further stated that this may account for the large amount 
of mental malnutrition which is prevalent among students. 
The mass of unrelated and unassimilated knowledge which 
the average technical student possesses upon his graduation 
is astonishing. This knowledge is generally in the form of 
abstract facts and ideas which the young inexperienced grad- 
uate is unable to apply to practical purposes. 

To correlate means to have mutual relations with. The 
problem for discussion is therefore how to bring about a con- 
dition of close relationship between subjects administered dur- 
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CORRELATION OF UNIVERSITY INSTRUCTION. 


ing the same semester and how to make an easy and gradual 
transition from the preparatory subjects of the first two years 
to those of application of the junior and senior years. 

Whereas much might be said upon the question of the 
proper selection of subjects to make up the curriculum in 
order that such might dovetail together properly without the 
application of too much glue and sawdust, but one point will 
be mentioned with this end in view, for it seems desirable to 
narrow down the premises of this discussion sufficiently to 
guarantee some tangible results therefrom. 

The one suggestion that may be ventured, if a digression 
may be permitted, is to the effect that in the engineering 
schools particularly, an attempt should be made to reach the 
sophomores and even the freshmen if possible, with some 
courses involving but little time, which are designed to illus- 
trate to them through the agency of the experiences and 
biographies of successful men who have gone before, the in- 
stances in which fundamentals of mathematics, physics and 
chemistry have proven indispensable in the solution of even 
the simple problems with which they may be more or less 
familiar. This will tend to give to those preparatory subjects 
which they now look upon as necessary evils, hampering their 
progress, a new, more tangible and practical aspect, not to 
mention the increased interest which may be justly expected 
with such a curriculum. 

But let us now assume that the curriculum is not only un- 
changeable but inviolable. The question then becomes: How 
can we teach the subjects set before us in such a manner that 
they may become the best possible preparation for those which 
are to follow, and conversely: How can wé teach dependent 
subjects so as to make the best use of the preparation with 
which the students come to us? 

One suggestion would be to employ in departments of math- 
ematics, physics, chemistry, biological sciences, etc., one or 
more instructors who have had more or less experience in the 
profession for which their particular student sections are being 
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trained. In the opinion of the writer, a perfectly abstract 
physical law or phenomenon such as capillary attraction can 
just as well be illustrated to the agricultural student by the 
use of the root of a plant and to the engineering student by 
the flow of a liquid through an orifice. The difference is slight 
to the instructor, but great to the student. The transformation 
of a logarithmic equation into an exponential form means little 
to the student as such, but when a certain curve of electric 
current or steam pressure taken from test data is shown by 
an experienced instructor to become a straight line when 
plotted to logarithmic codrdinates and told that the variables 
involved may thereby be written in the form of an exponential 
equation from which he can predict results with other hypoth- 
eses, he feels that mathematics is a tangible subject after all. 

Or again when a student is made to feel that the business 
letter which he writes to a prospective employer may or may 
not secure for him a coveted position because of its use or mis- 
use of those rules of rhetoric which he despised as a sophomore 
in English, a double success has been achieved by his thought- 
ful instructor. 

It is recognized that each school cannot have just the right 
number of experienced instructors for all its sections in 
physics or in mathematics, or that all students in a section are 
regular, but may we not cater to the majority of students in 
the section and have one instructor who has had some engi- 
neering experience here, and one who is an agricultural grad- 
uate of experience there, as an experiment? The great manu- 
facturing companies find that a machinist apprentice learns 
arithmetic more readily when asked the thickness of a metal 
tube when boring 2 inch circular stock with a 12 inch drill, 
than in the class room problem when he is asked to divide the 
difference between 2 inches and 12 inch by 2. Is the psychol- 
ogy of the university student so much different ? 

But let us ask ourselves how many instructors know all the 
subjects covered in the courses preparatory to ours, or those to 
follow which are dependent upon the preparation for which 
we are responsible? Have you ever been asked for a syllabus 
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CORRELATION OF UNIVERSITY INSTRUCTION. 


of your course by anyone of another department? The writer 
has had such an experience once in nine years. My first im- 
pulse was to tell the applicant it was none of his business, so 
unexpected was the request. The following morning, for 
Napoleon you will remember says ‘‘Sleep brings counsel,’’ I 
asked myself: ‘‘Why should not one department know in con- 
siderable detail what I am teaching and at what time in the 
year the student is getting it?’’ 

Given the experienced instructors and the syllabus, why not 
let the two instructors from different departments get together 
and talk things over. We may have department meetings and 
seminars, but there is too little opportunity for interdepart- 
mental correlation of work. These need not be formal, and 
may involve but two departments, but let us get together on 
these questions and many of the mountains of criticism, gossip 
and even cynicism will shrink to mole hills at the first meeting 
and even the mole hills which may disturb the clear vision or 
analysis of the student may be leveled in a second conference. 

The study of such syllabi in conference will often result in 
a readjustment of the schedule of the various subjects given 
in a course in order that they may have the proper time rela- 
tion with prerequisite and dependent subjects. Such a read- 
justment has frequently been made in the school of electrical 
engineering as a result of departmental seminars, particularly 
when the proper sequence of theory and laboratory tests are 
involved and possibly similar improvements upon a larger 
scale would result from the proposed interdepartmental con- 
ferences. 

Is there any serious objection which cannot be overcome if 
found desirable, to the visits of instructors to the classes of 
other departments, or to the head of the department visiting 
the classes in the department for which he is responsible? 
Outside engineers and even prospective employers are invited 
into classes, but instructors do not often visit other classes. 
Why? If several should take the bull by the horns and estab- 
lish a precedent, would custom change our attitude toward 
the matter or is there something inherently wrong in the pro- 
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CORRELATION OF UNIVERSITY INSTRUCTION. 


posal? It will be granted that an assistant may not do as well 
in the presence of an experienced teacher and the students 
might suffer for a while. If, however, the assistant became 
accustomed to such visits in a few weeks, wouldn’t he be a 
better instructor as a result and if he couldn’t become accus- 
tomed to such a program, is he the best type of instructor to 
employ? Or if there be good reason for not encouraging such 
a practice where the beginner and the professor are involved, 
is there anything to hinder Professor A coming into my classes 
to see what application I make of mathematics in electrical 
theory or of my visiting his classes to see how he presents the 
trigonometric series to the students I am to ask to use it next 
year? 

It has been repeated many times that one should not at- 
tempt to apply methods which make for efficiency and corre- 
lation of work of various departments in the commercial world 
to university conditions, but I am not yet convinced that some 
steps in that direction might not be taken with success. For 
example, in a large and prosperous factory the general man- 
ager calls all heads of departments and all parties involved in 
production, into a conference every morning for the sole pur- 
pose of determining whether the schedule of work is being 
maintained, and if not, what department is holding it up, and 
why. Now such a meeting at eight o’clock every morning at 
the university would be out of the question, but I am not at 
all sure that an occasional comparison of progress in the work 
of allied departments every month or so would be without its 
reward. It has even been proposed that each instructor file a 
formal report, perhaps once a month, with the head of the 
department, and it might be added with the heads of other 
departments interested, in order that the progress of the classes 
may be followed by one who has a bird’s-eye view of the whole 
situation. 

The argument is presented, of course, that the individuality 
of the instructor is curtailed in the class room if too many 
instructions are given him, or if the rules and standards 
within which he must work are too numerous and rigid. 
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CORRELATION OF UNIVERSITY INSTRUCTION. 


When it is called to your attention that few university in- 
structors have had normal training and that most of them 
have learned to teach as they were taught, with little sug- 
gestion regarding the methods of teaching per se from those 
of more experience, it is barely possible that some of the 
coveted individuality may be sacrificed in favor of further 
advice and suggestion from others, and especially from those 
teaching correlated subjects. It is inconceivable how any 
high degree of efficiency can be attained if frequent confer- 
ences between instructors do not answer the questions: How 
to teach, what to teach and when to teach it. 

There is one type of instruction very prevalent at present 
in university work in which correlation of methods may be 
well improved by simple means. I refer to the laboratory. 
To quote a familiar example, the junior electrical engineers 
during the second semester work in three different laboratories 
under the direction of three different departments or schools. 
Possibly this is a case of indigestion previously mentioned 
which might be relieved by doctoring the curriculum, but that 
is beside the question. These students state that radically dif- 
ferent methods exist, not only in the laboratory routine, but 
in the detailed requirements for reports in the various lab- 
oratories and they are led to the false conclusion that only by 
following three different divergent paths simultaneously may 
they become successful engineers. 

Of course the student must learn early in his career at the 
university by means of typical forms, how to plan and prepare 
a logical and well-balanced report setting forth the results 
of an experiment. In the junior and senior years, however, 
the nature of these should be left largely to the student. He 
should take the initiative and write a brief story of what he 
did and what results he obtained in good English rather than 
follow a stereotyped form or outline. 

In conclusion, it is hoped that this discussion may not be 
considered too critical of present methods or too radical in its 
suggestion of possible improvements. The writer has tried to 
analyze methods common to many universities wherein further 
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correlation seems desirable and to suggest possible means of 
improvement. Many of these methods impressed him forcibly 
in reéntering university work after several years in engi- 
neering practice and visiting engineers are constantly com- 
menting upon them. It is not the purpose to leave with you 
the impression that the author would favor applying indis- 
criminately commercial methods to all phases of university 
endeavor, but it is felt that we are too prone to follow many 
traditions in our teaching which it must be admitted point 
away from correlation of work rather than toward such a goal. 

The suggestions may be summarized as follows: 

1. Correlate the preparatory work of the first two years 
with the specialized instruction which is to follow by brief de- 
scriptive courses for freshmen or sophomores covering the 
history, biography and practical achievements in the various 
professions. 

2. Employ instructors in preparatory subjects who have 
been trained and who have had experience in the profession 
for which their students are preparing. 

3. Let the instructors familiarize themselves as much as pos- 
sible with the subjects which are preparatory to and de- 
pendent upon the subject which they teach. 

4. Obtain a syllabus of the courses in preparatory and de- 
pendent subjects. 

5. Confer with instructors of other departments regarding 
the details of such syllabi. Hold more interdepartmental 
seminars for this purpose. 

6. Visit classes of other instructors and encourage them to 
visit yours. 

7. Grant the younger and less experienced instructors more 
opportunity to learn how to teach successfully by watching 
others teach, by seminars held to discuss pedagogical prob- 
lems and by personal suggestion and advice. 

8. Eliminate as many rules regarding details of preparing 
laboratory reports as possible, especially for upper classmen, 
and see that those which remain are not contradictory in the 
various laboratories. 
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INSTITUTIONAL INSTRUCTION IN ENGLISH.* 
BY SAMUEL C. EARLE, 


Professor of English, Tufts College. 


In our educational discussions, we speak of physics, mathe- 
matics, modern languages, whatnot, as if the teaching of each 
of these subjects were a separate, even an isolated problem. 
This we persist in, despite the commonplace that catalogue 
subjects, one and all, are but fragments of the real educational 
process. Explanation of this inconsistency is not far to seek: 
the division into separate departments comes to us sanctioned 
by venerable tradition, and the very atmosphere we breathe in 
these days is analytical, so that to many nothing offers greater 
intellectual satisfaction than the mere act of dividing up a 
complex and placing each element in a neatly ticketed com- 
partment, to the entire neglect it may be of what is at least of 
equal importance, proper synthesis. Nevertheless, any teacher 
who has seriously considered his task knows that he is helped 
or hindered in countless ways that do not originate within the 
field of his direct control, and that he has opportunity daily 
to help or to hinder the labors of his colleagues. In other 
words, the real subjects we teach (we all recognize this at least 

* Committee No. 12, English, is giving special attention this year to 
the general subject of Attitudes toward English. Some materials have 
already been collected, but it seems to be difficult to persuade those who 
could make the most valuable contributions to reduce their attitudes to 
writing; consequently this article is published as a challenge to stir up 
discussion. It expresses the attitude of a single member rather than of 
the Committee, and it is hoped that many will be willing to express to 
the Committee other attitudes on any definite phase of the general prob- 
lem of English in engineering schools. Although the problems here con- 
sidered are general, such as arise in any institution of higher education 
where English is taught, they are discussed in the somewhat specialized 
form they take in engineering education. 
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in the back of our head) are not those we profess in the cata- 
logue; they are the human individualities in our classes. 
Teaching, consequently, must ever be essentially and unavoid- 
ably a problem of divided responsibility. 

At least I am sure this is true in regard to what is probably 
the most complicated of all ‘‘subjects,’’ English. One needs 
only a superficial knowledge of education to appreciate how 
inextricably the study of the mother tongue is involved with a 
wide range of educational activities. Nevertheless, we still en- 
gage a man ‘‘who has specialized in English’’ and, picking 
out a bare room, say to him: ‘‘Go in there and solve your 
problem.’’ When he does not solve it (and he will not, for 
who does?), when some one raises hue and cry because his stu- 
dents ‘‘cannot write even an adequate business letter,’’ the 
English teacher not only gets all the blame but probably 
humbly accepts it as no more than his just due. Granted that 
from any half dozen competent persons we might select at 
random we should very likely get six conflicting definitions 
of ‘‘English,’’ the problem is not essentially altered. It is im- 
portant to bear the different definitions in mind, but the de- 
fender of any one is just as likely as the defender of another 
to maintain that for student deficiency in the use of the mother 
tongue the English teacher alone is to blame. In any case, 
the point that demands consideration will be found to be, Is 
the placing of responsibility for English instruction such a 
simple matter? 


Extra-DEPARTMENTAL RESPONSIBILITY. 


Typist English.—A student brings me a business letter which 
he asks me to read. (Every English teacher will recall similar 
experiences.) On looking it over, I suggest something that 
needs to be added to put the business before the addressee com- 
pletely, or a rearrangement that would make the form of 
presentation more effective, or it may be a change of wording 
desirable as a matter of tact or courtesy. ‘‘But,’’ says the 
student, ‘‘I can’t rewrite the letter, I must mail it at once.’’ 
Here we have thrust upon us a conception of the task of the 
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English teacher that we need to define, for it would be rash to 
dismiss it as merely the crude misunderstanding of youth. 
Business men, the employers of our graduates, often frame 
their definition of English out of some such conception; and 
so, too, do some college professors and higher administrative 
officers, if I may judge from my own experience. On vari- 
ous occasions, important addresses have been brought to me by 
professors who at the first opportunity took pains to impress 
on me that they considered it my business, as teacher of Eng- 
lish, merely to see that the words were spelled according to 
Webster, that punctuation marks were used according to sup- 
posedly inflexible rules, and that no grammatically incorrect 
expression had been overlooked. That is a perfectly definite 
task, fatally limited it may seem to those English teachers 
who think their real business is to strike directly not only to 
the heart of the subject written on but to the soul of the 
writer, yet representing, with slight expansion at least, one of 
the commonest of all working definitions of English. 

We cannot deny that many students, college graduates as 
well as others, fail in English according to this standard, nor 
that such lack of attainment is distressing to almost everyone 
of judgment—except, it may be, to those who welcome it as 
evidence that college education is a failure. It is in a way 
amusing, however, when one newly impressed with crudity of 
this sort rushes into print, just as if failure in this part of our 
educational process had not long been known to educators, as 
if most educational institutions had not made determined 
efforts, at least for limited periods, to effect an improvement. 
What those held responsible for this deficiency need is not 
further evidence of failure, rather it is help in developing 
some really efficient method of accomplishing better results. 

The ability to spell, to use punctuation marks, capitals, and 
grammatical forms correctly is unquestionably of value—to the 
typist or the proofreader; but is it so certain that to others 
such attainments are of great value, relatively speaking? <A 
man who can type correctly anything given him, may not have 
an idea of his own to bless himself with. On the other hand, 
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one who has ideas that are of actual value ought not to find it 
difficult, if necessary, to get the assistance of a competent 
typist or proofreader. We should bear in mind that the stu- 
dent problem we are at present considering is not one of 
accurate or clearly expressed thought, it is simply one of learn- 
ing to use certain standardized forms; and such lessons a low 
grade of intellect can often master more easily than a higher 
grade. Nevertheless, we will agree that our students should 
learn to speak and to write English according to established 
standards: not because it is relatively important for them to 
know whether well-educated people happen just now to use 
‘‘got’’ or ‘‘gotten’’ as the past participle, or whether it is 
better to insert or to omit the second comma in such expres- 
sions as ‘‘Tom, Dick, and Harry’’; but because ignorance of 
correct usage attracts attention and brings down condemna- 
tion, often more serious than it deserves, and most of all be- 
cause it is decidedly important that our graduates should have 
ingrained the feeling that it is as disgraceful for an educated 
man to express himself in slovenly language as it would be for 
him to appear in public slovenly in person or dress. 

Unfortunately, the difficulty of teaching ‘‘typist’’ English 
—except to those from homes where high standards are in the 
atmosphere—adequately without sacrificing more important 
things, is at least as great as its importance. From my experi- 
ence, and I have been compelled to give much study to this 
problem, I do not believe it can be solved by the English teach- 
ers alone. The responsibility must be shared. 

We know, only too well, that teachers of ‘‘non-English’’ 
subjects will at once exclaim, ‘‘ We have no time to teach Eng- 
lish, and that is none of our business.’’ But let us consider. 

‘*None of our business.’’ If a student in need of training in 
correct usage (others we need not worry over) finds that the 
language he speaks and writes for those who are teaching him 
‘‘engineering’’ subjects ‘‘gets by’’ or is dismissed with only a 
shake of the head and a muttered ‘‘That’s not my business,’’ 
how much ambition will he develop under the spur of the Eng- 
lish teacher, other than to ‘‘get by’’ him also? On the other 
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hand, should he find all his instructors particular to use good 
English and unmistakably making correct verbal expression 
an essential part of the subject they teach, will he not at once 
come to look on the English teacher as a friend equipped and 
eager to help him out of a present difficulty? In spite of this 
obvious influence, we still hear teachers of all sorts of subjects 
say, in deeds if not in words, ‘‘We have nothing to do with 
teaching English.’’ 

‘We have no time.’’ Unquestionably, the time problem is 
serious. However, it can be solved, I believe, satisfactorily. 
Let me suggest a method.* Each teacher is required to keep 
record of all students in his classes whose English is below the 
standard he believes an engineer should live up to, and to 
specify, as far as possible, the particular way in which he finds 
each of these students deficient. At the end of each term, all 
teachers are required to ‘‘report on English’’ to the Promo- 
tions Committee, that is, to a general committee in charge of 
class standing. If a student is reported as deficient in English 
by one instructor only, the committee naturally pays little at- 
tention to the case, for we know any individual teacher may 
override certain hobbies. Students reported more generally 
are warned by the committee and required to do something to 
remove the condition: one may be required to take an addi- 
tional course in English composition; another may be asked to 
submit all his written work to the English department for 
conference and correction till he makes such improvement as 
to escape further general report. At the end of the sophomore 
year, warning naturally becomes serious, and it may be found 
desirable to refuse promotion. At the end of the senior year, 
if the scheme is to have effectiveness, a condition must mean 
failure to secure the degree; as a matter of justice, however, so 
serious a condition should not be imposed till the record of the 
student for the four years has been placed before the faculty 

* No originality is claimed for methods or principles; but, it should 
be admitted, the writer of this article has drawn largely upon the ex- 
perience of the engineering school of Tufts College. 
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and each instructor has, in this light, made a final report on 
English. 

Some will at once exclaim, ‘‘This is demanding too much. 
Why should a course in engineering lay so much stress on 
English?’’ But it should be noted that this method deter- 
mines no stress at all, it simply systematizes what is already 
done. At present, in most schools there is no systematic way 
of preventing a man from going out as a sample of the product 
of the school though he uses English that every competent 
engineer would condemn, provided he was able in any way to 
get a pass mark from an English teacher who perhaps had him 
only in the freshman year; nor, on the other hand, is there 
systematic means of saving a student from being refused pro- 
motion because of the hobbies of a single department or even 
of a single instructor. If a school adopting the method sug- 
gested (with variations to fit local conditions) is still willing 
to give its degree to men who use wretched English, not enough 
instructors would report ‘‘deficient English’’ to prevent such 
men from being graduated. If a school wishes to stand 
strongly for adequate English, this method but helps to that 
end. The important point is that, while the method leaves 
the institution to stress English as it will, by just division of 
responsibility it brings the requirement out clearly for thought- 
ful scrutiny, thereby developing a standard according to the 
combined wisdom of the faculty. A not unnatural result of 
such scrutiny would be a gradual raising of the standard. In 
his report for 1914-15, President Lowell of Harvard Univer- 
sity says: ‘‘A man who can not write his mother tongue gram- 
matically, lucidly, and with a reasonably fair style, or who 
does not think it worth while to do so, is not an educated man, 
no matter how many courses he may have scored, or how 
proficient he may be in a special field.’’ If each permanent 
teacher in a school should adopt President Lowell’s assertion 
as a working principle, English, of this sort, would in that 
school cease to be a troublesome problem. But to enable an 
‘educational institution to stand effectively for any grade of 
attainment, it is necessary to develop some method of getting 


310 


ag | 
| 
q 
a 
2 
5 


t 
t 
f 


INSTITUTIONAL INSTRUCTION IN ENGLISH. 


all the teachers to work to that end in intelligent codperation. 

Business and Engineering English.—There are other ‘‘kinds 
of English’’ that have some points in common with typist 
English, but that are of more highly specialized form. 

Letter Writing.—The writing of business letters has re- 
ceived an increasing amount of attention of late years in insti- 
tutions of collegiate grade, but it is not always recognized 
that we have here educational problems that need differentia- 
tion. Anyone, it is said, properly trained to write English 
(‘‘plain English without any prefix’’) can write a business 
letter. This certainly would seem to be true except that 
for each form of writing something in the way of special 
technique must be learned. A skillful writer of short stories, 
for instance, would not write adequate news stories without 
giving some consideration to the technique of reporting. In 
the case of business letters, however, the technique means 
simply the adoption of a few simple standardized forms, con- 
sequently that problem is no more difficult for the learner or 
the teacher than that of adopting standardized uses of punc- 
tuation marks. In saying this, however, we are assuming on 
the part of the writer mastery of the business in hand; and 
just that our engineering students in many cases lack. I per- 
sonally believe strongly in the present tendency to add to the 
engineering course training in what might be called the higher 
business practice. Some have attempted to achieve this pur- 
pose by inserting (in the English class!) freshman reading on 
the subject. It had better be given in the senior year, or 
better still it should be incorporated throughout the course. In 
any case, the English teacher is certainly not the one to give 
students the knack of handling business problems; that train- 
ing should be a part of the responsibility of each major engi- 
neering department. Many are beginning to feel that such 
instruction given by men capable of teaching the business side 
of engineering would be well added to the requirements, even 
if this meant the exclusion of some specialized engineering 
work. In such business training, all but the elements of busi- 
ness letter writing could easily be taught. 
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Bibliography.—Many English teachers have been given or 
have taken upon themselves the task of training their students 
in the use of a library, in the making of card catalogues, and in 
compiling bibliographies. Such training as far as it concerns 
literature is certainly the business of the English teacher; but 
as a part of modern business practice it can be much better 
presented as an essential of the business course. After stu- 
dents have visited the office of a well-equipped engineering 
concern and have seen the card catalogue system in operation, 
instruction given by the teachers of business methods becomes 
for them much more effective than any artificial tasks such as 
the English teacher would assign. 

Technical Writing.—Some training in writing on technical 
(engineering) subjects is, in these days, given in most engi- 
neering schools. It is, however, still common practice to leave 
the task entirely to the English teachers. If the student is 
limited to subjects that his English teacher can adequately 
handle, his writing runs the risk of becoming of little value, 
because it is not an essential part of his education. It is espe- 
cially in his advanced technical work that the opportunity 
comes to him to write on subjects that offer the best means of 
training in the specialized form of writing of the engineer; 
but for adequate criticism of these papers few English teach- 
ers have either the temperament or the equipment. Each 
major engineering department teaches the students some form 
of expression as an essential part of the work: graphic ex- 
pression, mathematical formulas, surveying notes, electric sym- 
bolism, and so on. The man who teaches students to keep sur- 
veying notes should be able to teach them so to describe in 
words a parcel of land that the description would stand the 
test of the law courts. The teacher of the business and legal 
principles of contracts should be able to teach the writing of 
contracts and specifications. The head of a department who is 
training his students to make engineering investigations should 
be able to teach them to write a report, for one can not ‘‘make’’ 
an investigation unless one can report the results, and through 
the writing of the report the student would learn as much of 
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departmental value as in the gathering of the data. The ques- 
tion is, if we are going to teach our students more than book- 
and laboratory-engineering, if we are going to teach them the 
kind of engineering that attacks human problems (and there- 
fore must use as its most important implement, language) 
what sort of preparation is needed by the teacher of this ad- 
vanced work, that which he gets when he specializes in Eng- 
lish, or that which an educated man obtains from experience 
in business and in engineering? 

Oral English.—Another important addition to the English 
field is oral presentation and discussion. It has been one of the 
serious weaknesses in the methods of higher education of the 
immediate past that we often required students to sit mouth- 
shut for four years and then sent them out into a world in 
which a frequent necessity for the attainment of success is the 
ability to stand up and talk. Oral English is of undoubted 
value; but if the student of engineering gets his training in 
the English class room only, it is at best artificial, at worst only 
speaking pieces. For training of this sort there is opportunity 
(and it is being taken advantage of) in engineering ‘‘topics’’ 
classes; but the best place is in the engineering society. If 
this is a student organization with faculty assistance, and if 
students who really know something of some particular engi- 
neering problem and practicing engineers make up the pro- 
gramme, in the discussion of which all take part, such a soci- 
ety can accomplish more in training students to speak effec- 
tively than an unaided English teacher ever could. 

Titerature——Many will feel that we have not yet got to the 
main issue, that the essential justification for an English re- 
quirement in an engineering school is to be found, if at all, in 
literature. Both those engineers who cordially support Eng- 
lish and those who do not believe it should be required in a pro- 
fessional course often agree that the particular business of the 
department is, through the teaching of literature, to add 
breadth, ‘‘culture.’’ And some teachers of English would 
sympathize with an old friend of mine who used to say of an 
English course he gave to students of engineering, ‘‘If they do 
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not take this course, the door to true education is for them 
forever closed.’’ And yet, is it not crude thinking to assume 
that a four-year course can be made broad by adding to it 
something of alien nature or by injecting something that can 
be likened to leaven in a lump that otherwise would be but 
dough? No subject, it has been said many times, is per se 
broad or narrow; but the teacher may be, whatever he pro- 
fesses, and in a vocational course the important thing is the 
attitude of the whole institution. For example, the study of 
foreign languages and literature certainly should be broaden- 
ing; but, suppose the students in an engineering school find 
that teachers of ‘‘real’’ engineering subjects can not or do not 
desire to read any foreign language, is not the work of the best 
teacher of French, German, or Spanish seriously handicapped ? 
In a technical course, if the teachers of the subjects in which 
the students specialize limit themselves to the latest thing out, 
ignoring the historical aspects of their subject, if they are con- 
cerned with machines or quantities only, ignoring the human 
bearings, would the mere insertion of a course in literature 
give to the whole work a dimension it would otherwise lack? 
The problem is to make the very substance of the course broad, 
and to accomplish that every teacher in the institution must 
recognize that he shares in the responsibility. 

An entire institution acting intelligently as a unit to fulfill 
a high purpose is a delight to contemplate; but many will in- 
sist that, as far as English instruction is concerned, it is after 
all but a vision. Neverthless, we should not forget ‘‘it is a con- 
dition that confronts us, not a theory.’’ If an engineering 
school is satisfied freely to give its degree to men whose proc- 
esses of thought and whose manners of speaking and writing 
are as slovenly as the appearance of a catchbasin cleaner, it 
will do so in spite of any English department. If it professes, 
without hypocrisy, to require its students to form workman- 
like habits of thought and of expression and to develop a 
breadth of understanding and of sympathy that will enable 
them to deal with the great problems of their profession and 
of their citizenship as educated men should, it must give seri- 


314 


5 
=, 
x 
in 
4 
= 


INSTITUTIONAL INSTRUCTION IN ENGLISH. 


ous thought to the working standards of all its instruction; 
and it cannot accomplish its purpose efficiently if it permits its 
teachers to work out their own problems separately and, it may 
be, at cross purposes. 


DEPARTMENTAL RESPONSIBILITY. 


If it is possible to accomplish so much outside the English 
department, what would remain for the English teachers 
themselves to do? On various grounds we get the answer, 
‘“Nothing.”’ 

On the one hand, some engineers insist that English is just 
the sort of subject that should be completed satisfactorily be- 
fore a student is admitted to any professional school. On this 
ground, medical and law schools include no English in their 
courses, except such applied English as may be taught by the 
various teachers of medicine or law. But these professions 
have come definitely to an understanding that they will re- 
quire for admission at least two years of college-grade work, 
whereas engineering schools generally have to be satisfied* 
with such preparation as can be given in secondary schools. 
Now this radically affects the case, even when the preparation 
is exceptionally good, for secondary school work in English, 
limited as it necessarily is by the immaturity of the pupils, 
never can be carried far enough—most of us believe—to satisfy 
professional demands. 

On the other hand, many teachers of English feel that engi- 
neering schools utter no compelling demands for their services. 
The young man entering the career seldom will accept a posi- 
tion in an engineering school except as a last resort, and 
teachers of English in universities have been known to exercise 
all their ingenuity to get divisions ‘‘without engineers.’’ In 
fact, if you let a teacher of English choose his own class, he 
would in most cases select only students who expect to teach 

*TI recognize there are those who are confident that before long engi- 
neering schools will become professional in the same sense in which 
medical and law schools are now, but I am considering only present con- 
ditions. 
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English or who already feel within them literary consciousness 
and ambition to become writers. Instruction to such students 
is almost certain to become as definitely vocational training as 
instruction in chiaroscuro in an art school; and some of us 
forget that English, aside from this, is a study of unquestioned 
profit to everyone without regard to what vocation he may 
choose. I personally believe that, even for one who is to teach 
literary aspirants, an engineering school offers opportunities 
for experience of great value, for, to carry on English instruc- 
tion as a part of such a technical course with even a moderate 
degree of success, one cannot follow the teacher-tradition 
method, but must work out, generally for oneself, the equation 
of human values. I also believe that there is no place in an 
engineering school for anyone who is not equipped and eager 
to teach English in this human rather than in the vocational 
(teaching or literary) sense. 

In addition to these two classes of unbelievers there is the 
‘‘economist,’’ the man who is continually figuring the cost of 
production and generally overlooking the relative value of the 
product. If there is an arts course in English, he says: ‘‘ Put 
the vocational students in there and save the expense of sepa- 
rate instruction. English is English, isn’t it?’’ Now, it 
should be admitted, it seems to me, that it is a distinct advan- 
tage for students of engineering to take their technical course in 
a university where they are surrounded by many activities that 
call out interest as keen as their own but aroused by entirely 
different objects and seeking different ends. A student who is 
capable of serious thinking must, under such circumstances, 
see his professional work more truly as it actually stands re- 
lated to human life. If in any of his required work, however, 
the engineer is not treated as an engineer, he is confused and 
almost certain to look on such studies as but a continuance of 
preparatory school tasks. Furthermore, instruction not ad- 
dressed to him as an engineer throws away all the value of that 
keen impulse and that inevitably more mature attitude that 
comes when a youth has at last entered on the man’s work to 
which he expects to devote himself. 
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In our attempts to try out the case of ‘‘general’’ versus 
‘‘vocational’’ training (‘‘cultural’’ vs. ‘‘practical’’), there 
has seemed often to be a misunderstanding as to the exact 
meaning of these terms that makes all discussion futile. We 
try to clear this up when we say that every vocational study 
should have some cultural value and that true culture (not 
superficial or artificial) has its use in any vocation; but the 
distinction is still fatally vague. In any individual’s educa- 
tion, the first efforts made are of ultimate value for growth and 
growth only. This is as true in school as in the nursery. Pro- 
vided a child is given proper opportunities, he absorbs learn- 
ing as naturally as he absorbs food, and for the same reason: 
the things that make for growth in each case are the very 
things in which he delights. Some are enabled to carry this 
process of growth-for-its-own-sake but a few years, others con- 
tinue it till long past physical maturity, and are justified by 
results in doing so; but to all there comes in time a change. 
In our social scheme the only justification for taking advan- 
tage of the wealth of civilization all about us is the contribu- 
tion of something to the general store. One’s vocation, which 
to many seems a self-centered process of money-getting, is, as 
a matter of justice, service: civilization expects every man to 
do ‘‘his bit.’’ The broad bearing of this truth, society in gen- 
eral has hardly more than begun to suspect; but schools at 
least, supported by the state or by society in some other way, 
cannot look on vocations otherwise. Can they be justified if 
they give skill to those who for mere selfish ends would prey 
on the very society that has made education possible? In other 
words, whereas growth-training may become selfish, vocation- 
training never should. In growth-training, we know, there is 
inevitably much development that will prove useful, necessary 
indeed, for the vocation ; and when vocation-training is begun, 
growth is not ended, rather it is continued in a more mature 
way through and along with the vocational work, and for a 
time at least the growth is more important than immediate 
profit or even service. Nevertheless, the moment the vocation 
is chosen there comes a decided change in attitude. This fact, 
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sometimes overlooked, is of prime importance in education, 
and nowhere does it need more careful attention than in engi- 
neering education. 

An engineering course is frankly vocational. Many who 
enter, it is true, have at the moment neither a definite ambition 
nor a wise conception of what engineering is; but, unless they 
have made a palpable mischoice, they have, potentially at 
least, the vocational enthusiasm and the mature resolve that 
everyone should feel who has entered the ranks of a profession 
that has such a notable part to perform in the labors of civili- 
zation. In not a few instances this enthusiasm is unmistakably 
ealf-love. The boy, feeling the natural boy’s interest in ma- 
chinery and construction, may have made a wireless outfit or 
a toy aéroplane that his fond relatives pronounce extraordi- 
nary: he wants to be an engineer and at once. Let him, as a 
freshman, carry a levelling-rod and he may be content; but 
ask him to labor over the fundamentals of physics or to per- 
form difficult problems in mathematics and he becomes im- 
patient. His place, it may be (despite the common American 
fallacy that the only road to honorable attainment and high 
service is via the college), is in a trade school or a shop; but if 
it is not, he should learn that a profession is not a vocation 
that can be mastered economically by learning everything 
through personal experience, that one must labor hard in part 
over theory that cannot be applied or even fully understood 
till later. He must learn once for all that colleges offer no get- 
engineer-quick course. Granted, however, such moderately 
intelligent enthusiasm as we may hope to develop from the 
very start, efficiency, not only in the management of the course 
as a whole but in the conduct of each particular subject, de- 
mands that we accept this enthusiasm frankly. To dissipate it 
or to make it seem in any way unworthy is not only confusing 
to the student but dangerous to his work. To accept it is to 
take command of the most effective motive force to carry the 
_ students in any class to the desired end. 

The results striven for by the teacher of English in an engi- 
neering school are in no important sense different from those 
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sought by teachers of English in other schools of collegiate 
grade; but they can be attained only by somewhat different 
methods. In the engineering school, we must not forget, the 
teacher is not training those who hope to teach or to produce 
literature, nor is he dealing with youth who are still develop- 
ing without any definite idea as to the particular bit they are 
to contribute to civilization. As in other schools, the aim 
should be to develop mastery of that most important of all im- 
plements, one’s native (or adopted) tongue, and to help, 
through the study of language and literature, in educating 
broad, cultured men; but the efficient method of starting these 
students toward these ends is to present English, with all its 
wealth, as a part of the equipment for one of the broadest and 
most exacting professions. 

We will consider some of the ways in which the English 
teacher can do this. 

Typist English.—It would be a decided relief to any pro- 
fessional course, overloaded with advanced work as they all 
are, if the whole responsibility for elementary training in Eng- 
lish could be placed on the preparatory schools. Our certifi- 
cates and entrance examination reports assure us that the 
candidates for admission have completed that work; but, ex- 
cept in the case of those who have had excellent home influ- 
ences, we know this is generally far from true. There is still 
oceasion for the colleges to give the secondary schools more 
freedom in this work, and guidance and encouragement would 
undoubtedly help; yet in the case of the majority of the stu- 
dents it seems to be asking too much to expect them to ap- 
preciate the value of thorough mastery of a problem and of 
workmanlike finish before they have begun the study of that 
vocation to which they are to devote so much of their life. 
Now, if all the instructors in an engineering school make a 
decent regard for correct English an essential in their tech- 
nical work, they take off a curse that has long weighed heav- 
ily on the English Department, and at the same time they 
leave the English teachers (together with the teachers of for- 
eign languages) free to give the only kind of language instruc- 
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tion that should have place in college. By that I mean, not 
the teaching of dead facts about words in books, but the de- 
velopment of an intelligent understanding and an apprecia- 
tion of the most living of all the implements we use, the one 
necessary for thought and for expression in both spoken and 
written words. Such ‘‘language consciousness,’’ which every 
educated man should have developed, is certainly an essential 
part of the equipment of an engineer. 

Business English.—The teaching of the form of business 
letters, when artificially separated from the broader problems 
of business practice, is so simple a matter one would think this 
much at least might be left entirely to the secondary school. Yet 
there is some little to be said in favor of allowing the Eng- 
lish teacher the first word on this subject in an engineering 
school. Business men of all sorts are continually proclaiming 
that the essential of letter-writing is brevity ; but the English 
teacher knows that accuracy is far more important, that com- 
pleteness may be as important as accuracy, and that even brevity 
is, after all, but a part (important though it is) of the general 
problem of economizing the reader’s time and effort, which 
problem is concerned. with clearness, adequacy of explanation, 
logical arrangement and the adoption of standardized forms, as 
well as with the omission of irrelevant ideas and unnecessary 
words. In short, the teacher of business practice may tend to 
see his task narrowly in relation to a special end, while the Eng- 
lish teacher, who is dealing with the problems of all sorts of ex- 
pression, is led, even when laboring toward a special end, to 
emphasize the various general principles involved. For this 
reason, the English teacher should give the broad elementary 
instruction. Nor is this a waste of his time, for the above-men- 
tioned qualities of style are fundamental and should be mas- 
tered by everyone at least before the end of the freshman 
year. Their value can be demonstrated as well in connection 
with the writing of business letters as anywhere, better indeed 
than elsewhere to those who are already getting into actual 
contact with business. 

Technical Writing.—In a similar way the English teacher 
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ean give the fundamental instruction in technical writing. 
Two lessons, above all, the technical writer has to learn. First, 
it is not enough that the subject-matter be clear to the writer, 
_it should be so expressed as to be clear to the particular read- 
ers addressed. Second, while the writer can approach the sub- 
ject at any point and think it through by following almost 
any order of ideas, the reader should be led by a path care- 
fully chosen so that he can follow with the maximum of 
understanding and the minimum of waste effort. These two 
lessons, again, important for all, are of the highest importance 
for those who are to write on argumentative or expositional 
subjects. Such writers must be able carefully to analyze and 
synthesize subjects for particular occasions. Now, just as the 
best way to give fundamental training of this sort to those who 
expect to study law is by drill in briefing, so for those who are 
to be engineers the best opportunity is found in the thorough 
analysis of technical article§ and in the writing of ‘‘synopses”’ 
of papers on engineering subjects. The development of habits 
of analysis and synthesis lies distinctly within the province of 
the teacher of English, indeed he has no greater opportunity 
in the field of applied English ; and he can give this training 
by assigning a few technical subjects with which he has made 
himself thoroughly familiar. These subjects he should select 
from the technical work on which his students are at the time 
engaged, for literary exposition at best squanders much of the 
vocational enthusiasm, and made-up problems are almost cer- 
tainly artificial and very probably only pseudo-engineering. 
He should not forget that students of engineering easily be- 
come suspicious that a teacher of English is treating them with 
a ‘‘certain condescension.’’ After the foundations are laid, the 
English teacher’s best opportunity for instruction in technical 
writing is to work with all those who are teaching, as a part of 
the advanced technical work, their particular forms of applied 
English. For this advanced writing, the technical instructors 
have at hand the special knowledge and experience that the 
English teacher can hope to get only at great and unjustifi- 
able expense, while the English teacher can contribute famili- 


321 


INSTITUTIONAL INSTRUCTION IN ENGLISH. 


arity with the general principles of expression and, when 
necessary, knowledge of correct usage as to which his associate 
very naturally may have become confused. Such codperation 
of the teachers involved—before instruction or criticism is 
presented to the student writers—is not only beneficial to each 
teacher, but (since expression is one problem rather than two) 
is more effective for the student than any method of passing 
papers through two separate departments. 

Mental Discipline.—In all this the English teacher should 
train his students mainly to think. ‘‘But,’’ it will be said at 
once, ‘‘that is the business of every teacher, and surely there 
is abundance of opportunity for such training in the technical 
work of a course in engineering.’’ Nevertheless, the English 
teacher has special and important opportunities to aid in 
teaching the art of thinking. Other teachers, in dealing with 
student thinking, are mainly concerned with the product; the 
English teacher must give primary attention to the efficiency 
of the process itself. In ‘‘non-English’’ classes, the thinking 
may be carried on almost entirely with the objects of thought 
at hand, and the expression may be all addressed to the one 
who has taught the student the subject. In the English class, 
the student is trained to think with nothing at hand but his 
own understanding—which may prove when thus unsupported 
to be not trustworthy, largely because it has never been forced 
into expression—and he addresses those who are in no danger 
of passing over vagueness because of their own thorough 
knowledge of what the student is trying to express. Such 
thought-training is not only of value to anyone, but is of pe- 
culiar value to the engineer. Furthermore, the thinking that 
the English teacher is interested in is centrifugal as well as 
centripetal. Other teachers may train the student to center 
his thinking on narrowly defined problems; the English 
teacher inevitably encourages his thoughts also to expand so 
that even a narrow-seeming subject may be found to have 
broad and unexpectedly important bearings. 

Iiterature and Literary Composition—Unquestionably 
there is great value in the study of literature, but so is there 
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in a multitude of other subjects an engineer might study. 
Just what superior claim on his time has literature? Let us 
consider first what literature has to offer any educated man. 
We will take what perhaps may seem the most unlikely illus- 
tration we could find, Chaucer. Even if we ignore the lan- 
guage difficulty, which in this case is serious, what has Chaucer 
to tempt a man who reads, in addition to his daily paper, 
nothing, let us say, but a popular weekly that he buys to get 
the latest points on automobiles? And how can one whose 
eyes are adjusted to the broad and clumsy lines of the ‘‘funny 
pictures’’ of the Sunday supplement see anything in the deli- 
cate touches of Chaucer’s humor? Well, Chaucer at least 
opens a wide portal into all that thousand-year period during 
which our ancestors, after having done all they could to de- 
stroy the civilization of the ancients, slowly and painfully de- 
veloped their minds out of the helplessness of unlettered bar- 
barianism to a power equal to coping with the intricate prob- 
lems of modern civilization. Then, all of Chaucer’s writings 
overflow with that broad humanism and that keen sense of 
humor, the lack of which has proved fatal to the earnest en- 
deavors of some of the world’s hardest workers. An engineer 
does not have to read a writer as ‘‘dead’’ as Chaucer, but if 
he does not acquire some grasp of the eternal human struggle 
upwards, without which insight one cannot distinguish true 
progress from lapse into vulgarity and barbarianism, if he has 
not developed something of sane humanism and elasticity of 
mind, he may be a good workman, but he has deprived himself 
of inner resources beyond price for the enrichment of life, and 
he certainly has little claim to be called an educated man. 
These qualities and many others equally valuable, especially in 
these times of world confusion, the engineer can get from a 
sympathetic study of literature. Where better? 

One of the commonest miscarriages in the treatment of lit- 
erature, however, I find to be due not to engineers but to 
teachers of English. It is so hard for one to develop teaching 
methods adapted to others than those specializing in the sub- 
ject taught. The problem in the engineering school at the 
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start is often crude. Some of our students have read enough 
when they were at, say, the Henty age, but as they outgrew 
that interest they have developed no other except perhaps for 
‘‘scientific’’ reading, simply because they have not discovered 
what their matured needs are or how to find right materials to 
satisfy them. It is not enough to require a class to read 
Huxley. Some seem to think that Huxley is the only scientific 
writer a teacher of literature should countenance, whereas his 
‘*science’’ may be farther from the interests of our students 
than Shakspeare or a current short story or novel, and his style 
is no more worthy of their study than that of our best writers 
on engineering. What is needed is a little skillful and sym- 
pathetic personal guidance to lead the individual gradually 
and surely to more mature and more worthy interests than he 
has been able to discover himself. From this to the ultimate 
possibilities of literature, there are unlimited opportunities and 
the teacher of English, particularly if he is freed from the 
responsibilities that have been unjustly thrust upon him, may 
arouse in the engineering student intense interest in most un- 
expected subjects. But the teacher should keep in mind that 
in this effort he is not dealing with the student’s vocation (as 
he is in the ease of his class of embryo teachers and littera- 
teurs) ; that what he may hope for is opportunity to lead his 
engineers to develop an avocation. Now an avocation may be 
the best thing in a man’s life, but it can reach this dignity 
only on condition that it does not interfere with his vocation. 

Even in the vocation of the engineer, however, there is an 
important place for the study of literature. If a settler in 
the arid regions of the West in the old days had tried to farm, 
he would have been dependent on the water he could have 
brought on mule back, it may be, from a distant waterhole. In 
these days the government has built great dams that store up 
an inexhaustible supply of water coming from the eternal 
snows. All the farmer has to do is to get into connection with 
this supply and learn the simple lessons of using it for his par- 
ticular purpose. In a similar way, if a man tries to work out 
the problems of his life in the light of his personal experience 
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alone, he will labor hard and accomplish little. But all the 
experience of the past that time has proved of value, civiliza- 
tion has stored up in the form of literature (using that term 
in its broad sense) ; and whatever task a man may be inter- 
ested in or compelled to work on, he can by a simple process, 
after he has been taught how to get in contact with the supply, 
draw upon this inexhaustible wealth. He will not find here 
the latest achievements or the particular facts without which 
he cannot do his daily work, nor will he be confused by the 
latest fads or the fierce blind passions of the living moment; 
but he can benefit by civilization’s interpretation of human 
needs—historical, social, ethical, artistic, spiritual—without 
which he can but blindly strive to give his work real value to 
himself or to society, without which he can never master the 
problems of ‘‘human engineering’’ on which in these days the 
main emphasis is being placed. 


THE DISTRIBUTION OF RESPONSIBILITY. 


For some time now there has been a conflict, often heated 
and at times bitter, between teachers who have responsibility 
for the English in an engineering course and teachers of engi- 
neering practice. Much of this is due to mere language confu- 
sion; both may be striving for the same ends, but the use of a 
few terms that for each have different connotation may make 
them irreconcilable opponents. If I may judge from my per- 
sonal experience, each side needs to recognize certain cardinal 
principles: 

The teachers of English to engineers should recognize : 


1. That they are not addressing students who expect to teach 
or to produce literature. 

2. That their students come to them at a period when they 
should be impelled by definite and high vocational ambi- 
tion ; that it is a wrong to attempt to belittle or to dissipate 
this impulse, that rather it should be used as a powerful 
motive force to the ends the teacher wishes to serve as 
trainer of broad-minded men. 
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3. That because a student has chosen a vocation he has not 
necessarily ceased to grow, and that no one has better 
opportunity than the English teacher (without overreach- 
ing the bounds of engineering) to guide toward high pur- 
poses. 

The teacher of technical subjects should recognize: 

1. That he is personally responsible for developing workman- 
like, adequate, and finished use of the most important 
implement, language. 

2. That he is personally responsible for teaching the best pro- 
fessional applied English. 

3. That if he is personally narrow in his teaching, his students 
will infer that after all engineering is but a narrow trade, 
or that this particular teacher is an unworthy specimen; 
whereas if he is broad-minded in his attitude, he will do 
much to strengthen student faith that engineering is a 
profession equal to any in its demands and in its oppor- 
tunities. 
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A LABORATORY COURSE IN ENGLISH 
COMPOSITION. 


BY A. C. F. BAEBENROTH, 


Professor of English, Syracuse University. 


In his article on ‘‘Field Work in Higher Education’’ Pro- 
fessor Robinson writes in the BULLETIN for May, 1916: ‘‘ Fifty 
years ago the laboratory method was finding a place in col- 
lege departments of natural science. . . . Just now there is a 
widespread agitation for the extension of the limits of the 
laboratory and the application of its methods to sociology as 
well as to the exact sciences and their allied practical 
branches. ”’ 

It may be helpful to read of the laboratory work in Eng- 
lish composition as it has been in force in the engineering 
department of Syracuse University for more than ten years. 
We feel that the laboratory period is the most effective part 
of the course. 

The freshman course in English receives a college credit of 
three hours. Two of the three weekly meetings are devoted to 
theory and to class discussions. The third meeting is a two- 
hour laboratory period in which the principles studied in the 
one-hour meetings are applied. For fifteen minutes at the 
opening of the period we read or lecture. During the follow- 
ing thirty minutes the class writes on the basis of the material 
presented. This written work, which we consider indis- 
pensable for a true estimate of a man’s ability, is invariably 
of an expository nature. 

The time that remains (seventy minutes) we devote to the 
correction of written work of the previous week, not only class 
themes and home themes, but also written reviews and ex- 
aminations, the latter being classed as composition. If a 
fault is noticeably prevalent in a section, we comment before 
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returning corrected work. In like manner we often find it 
advisable to make general comments before the laboratory 
essay is written, in order to save the class from the repetition 
of a serious mistake revealed in the exercise of the previous 
week. When this is necessary, comment both precedes and 
follows the essay. 

Students then proceed to the work of correction. One type 
of mistake is revised throughout the whole writing; that is, 
all errors in spelling first ; then all errors in punctuation; then 
grammatical errors; and so through the mistakes of detail. 
There is an unabridged dictionary in the room, and students 
may use whatever equipment is at hand. However, com- 
munication between students is strictly forbidden. 

The student now submits his theme for approval; by raising 
his hand he brings the instructor to his side. When the theme 
has received an O. K. at the foot of each page, the student is 
allowed to go on with the work of reconstruction. Thus the 
two types of faults are kept clear and distinct in his mind. 
He secures a vivid and practical realization of the categorical 
difference between logical errors, and the violations of good 
usage. 

Those who excell in logical structure usually complete the 
‘*detail’’ revision early in the period. This brings up a prob- 
lem in discipline. We have solved it by utilizing the energy 
of the capable men. They can be of great assistance to the 
weaker members. 

When grading our themes at home we prepare at the same 
time a list of deficient men in need of extended assistance in 
the laboratory; at the same time we definitely select an 
assistant for each man for a given laboratory period. The 
reason for this is that some men are better prepared to correct 
faults of one type than of another. Moreover the personal 
equation must be taken into account, as we have had men 
refuse assistance from a section mate. 

Our system strikes the balance between the high average 
and the low average. Without the aid of the abler men, cer- 
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tain of the least efficient members of the class, who really 
need extended special attention, would receive either most of 
the time of the instructor, or least, depending upon the acci- 
dents of time and place. The system makes for efficiency too 
in that a well-prepared freshman is easily capable of correct- 
ing faults which are regularly encountered in the work of the 
ill-prepared or careless student, and which are of such an ele- 
mentary nature as to detract from the efficiency of the in- 
structor while at the same time increasing the efficiency of the 
student assistant. 

Students whose faults are entirely those of detail, invariably 
complete the revision within the period. Where the theme is 
noticeably weak in construction, the student is not able to 
revise fully in laboratory. Work of revision that must be 
completed at home is automatically due not later than the fol- 
lowing laboratory period. 

Board work is resorted to in cases where a section is uniformly 
weak in essentials. For instance, after briefly commenting 
from the chair on a certain fault in grammar, we announce 
that those students finding the symbol ‘‘gr.’’ in the margin, 
must correct the fault at the blackboard. In this manner the 
class is provided with an instantaneous and convincing array 
of corrections. We seldom, however, try to extend this type 
of exercise, as the constant going to and coming from the 
blackboard is confusing and fatiguing both for instructor and 
student. The system is effective only for concentration on a 
prevailing fault. 

The conventional system of individual conferences, with the 
accompanying waste and ‘‘lost motion,’’ has not been entirely 
superseded by the laboratory method. We feel, however, that 
in the laboratory the instructor personally and directly super- 
vises the correction of faults which in the conference system 
he can control, if at all, only superficially and indirectly. 

We shall hold tenaciously to our laboratory period, because 
we feel that our course in composition is first and last a course 
in applied science. 
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“WHAT BECOMES OF YOUR ELECTRICAL ENGI- 
NEERING GRADUATES?” 


BY D. D. EWING, 


Associate Professor of Electric Railway Engineering, Purdue University. 


The above question, or one of similar purport, is one often 
met with by teachers of electrical engineering, and, doubtless, 
similar questions are familiar to teachers in other lines of 
engineering work. And questions of this sort are surely 
worthy of some study by those whose duty it is to arrange and 
administer the courses of instruction by which our technical 
schools train, or at least attempt to train, the engineers of the 
future. For just as the successful manufacturer must study 
his markets and develop his product to perform its required 
functions, so must the successful university study the require- 
ments which its output must fulfill and so develop this output 
that it can best meet the requirements. 

Last spring the writer had occasion to make a study of the 
occupational distribution of the electrical engineering alumni 
of the university with which he is connected, and, with the 
thought in mind that a part of the data may be of more than 
purely local interest, an attempt is made in the folowing para- 
graphs to present some of the results of the study. 

The occupational distribution for each of the several classes 
which have graduated since 1891, when the first degree in elec- 
trical engineering was conferred, and the number of men in 
each class are given in Table I. The data for this table were 
gathered largely from the Alumni Register of the University, 
but in many instances has been checked by either a personal 
knowledge of the work of individual alumni or by reference 
to membership lists of technical societies. Without an inti- 
mate personal knowledge of the work in which each man is 
engaged, it has, of course, been impossible to completely elimi- 
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nate errors in classification. Further, the work of many engi- 
neers is of such a varied nature as to make it difficult to deter- 
mine in which class they belong. The great number of special 
kinds of electrical engineering also makes the arrangement of 
a suitable classification scheme a difficult matter. The classifi- 
cation here used is, therefore, more or less arbitrary in nature, 
the major classes or groups being defined by the kind of com- 
pany with which the men are employed rather than by kind 
of work. For example, engineers employed by manufacturers 
are listed under ‘‘Manufacturing,’’ although they might be 
engaged in designing railway motors or telephone apparatus. 
An attempt has been made, in the minor classes, to classify the 
men according to the nature of their work in a given kind of 
company. For instance, those men have been classified as 
executives, the major portion of whose work seemed or was 
known to be of an executive character. The other special 
sub-classifications have been made in the same way. 

The alumni employed by power or mining companies or in 
general those engaged in any way in the operation of electrical 
equipment, except as may be listed under other heads, are 
classified under ‘‘Power.’’ Similarly the men employed by 
railway and communication companies are listed under appro- 
priate headings. ‘‘Publice Service’’ is the classification used 
for employees of the federal government, of states, and of 
municipalities. Those engaged in work other than engineer- 
ing are classified under non-engineering. In this class the 
farmer seems to be predominant. This is possibly true of 
Purdue alumni because Indiana is largely an agricultural 
state. Other popular callings are those of the life insurance 
agent, banker, tailor, merchant, newspaper editor and fruit 
grower. Under ‘‘Miscellaneous’”’ are listed consulting engi- 
neers, electrical contractors and others engaged in some kind 
of electrical work, or work closely allied thereto, but not in- 
cluded in the other classes. The ‘‘Unaccounted For’’ list in- 
cludes the deceased alumni and those regarding whom definite 
information as to their employment was not available. In the 
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25 classes listed, 51 men or almost one half of those ‘‘un- 
accounted for’’ are known to be deceased. 

The figures in the last column indicate that the number of 
graduates per year has passed through several cycles of varia- 
tion, a maximum occurring in 1896 and again in 1907. Such 
variations are by no means local, the records of most other 
universities indicating similar variations in the number of 
graduates. 

The reasons for the depressions are more or less obscure, 
although, as far as Purdue University is concerned, it is known 
that the Spanish-American war was an important factor in 
causing the marked depression which began in 1898. Business 
conditions have some effect but the effect such as it is, seems to 
lag considerably behind the causes. The great publicity given 
to the subject of scientific agriculture, and the fact that one of 
the important occupations in the state of Indiana is that of 
farming has led to a very rapid growth in the number of stu- 
dents enrolled in agricultural courses at Purdue University. 
No doubt a number of young men who a few years ago would 
have enrolled in engineering courses are now studying agri- 
culture. Also for a few years just prior to the war, business 
conditions were such that the supply of engineers seemed to 
about equal the demand. The present business activity has, 
however, increased enormously the demand for engineers. 
This, together with the fact that high-salaried positions in the 
agricultural field are not awaiting each and every graduate in 
agriculture at the present time, has tended to increase the en- 
rollment in engineering courses, and, if the increased attend- 
ance in the under classes is any sort of an omen, an increase 
in the number of engineering graduates will soon be in order. 

For a time after graduation most of the men are engaged in 
general engineering work of some kind or other. However, 
the table indicates that after they have been out of school long 
enough to get their bearings other lines of engineering work 
become attractive. It is interesting to note that public service 
work seems to appeal to the men who in experience may be 
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said to rank intermediate. 


The comparatively new field of 
power sales work seems to be attractive to the younger men. 


TABLE I. 


Occupational Distribution of Electrical Graduates. 


| Railway Miscellaneous Groups. 
| cation. g 
Class. | ¢ | | siesta ® | 4 

si.. 2|...| 8| 2| 3] 22 
8} 8}. ..1... 1j...J..] 2]..]...] 1] 1] 6] 5} 6) 20 
97...| 3) 1] 2] 3}. | 2]...J1] 3] 8] 
99...) 3] 2] 86-43) 
02...) 5...) 1] 3]...) 4) al 5] 4] 20 
04...] 12) 6|...] 2]...] 3; 3] 2] 4] 5] 5] 7] 8! 58 
05...} 11) 6| 1] 5] 1]...} 4] 3]..| 2] 4] 4] 5] 64 
06...) 17) 6| 5} 5/ 1) 2]..] 1] 1] 3] of 4) 74 
07...| 13,10} 1) 1] 1) 2|...|..] 4/1) 4! 8| 6] 4/12) 76 
08...| 14, 1] 2] 3] 1/1] 7|..] 6] 5| 12) 76 
09...| 18,12} 1)10]...; 3] 2; 1/1] 2] 1) 5] 7 7| 5| 78 
1910...| 14 9) 2] 1] 8] 1]..] 5] 3] 2] 7 72 
12.,.| 14] 2|...| 5]...]...] 5] 2] 3] 3] 5] 3] 60 
13...] 98) S|...) 7] 8] SI. 5| 3| 4| 4! 69 
14... 20 5|.../21] 1]..] 4] 3|...|...| 8| 3] 68 
15...| 20] 3|...] 6] 4]...| 2]... 2). 4/ 3| 2) 11] 3) 59 
Total. . 228) 89 | 33 | 98 | 12 | 21 | 50| 13 | 3 | 61 | 6 | 25 [58 | 60 /100,1171113 1,087 


To facilitate comparisons between the various classes the 
distribution expressed in percentages was computed. These 
percentatges are recorded in Table II. Of the total number 
of graduates it appears that 9.2 per cent. are engaged in work 
other than of an engineering character. This figure compares 
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quite well with that given by Potter and Bowerman in a paper 
presented at the last annual convention of the Society in which 
90.1 per cent. of all the accounted-for engineering graduates 
from a number of universities were shown to be now engaged 
in engineering work. 
TABLE II. 
Distribution in Per Cent. of Totals. 


Cc uni- 
Power. Railway. | Miscellaneous Groups. j 
= = eie | £6 Sig Su 
92..| 9.1) 9.1] 9.1 18.2|....| 9.1|18.2/27.3 |100 
96..| 6.9) 3.4/10.3| 6.9)...]....) 3.4 3.4}... ...| 3.4] 3.4 /20.7 [17.2 20.7 |100 
97. .)12.0| 4.0 8.0 |12.0 8.0 )12. | 4.0] 8.0 20.0 |100 
99.. 17.6 |11.7 17.6 5.9 5.9 | 5.9|23.5 100 
6.6 ..|... 13.4) 6.6 |20.0) 13.4 |100 
01. .|27.3| 4.6)... .|18.2)... 9.1|.../4.6].... 4.6|....|13.6| 9.1 |100 
02. .}17.2|....| 3.4 3.4|...]...| 6.9] 6.9 3.4 |17.2/ 13.8 |100 
03. .|21.0; 2.6] 7.9|....]...} 5.3) 2.6]...|...] 2.6 |2.6|7.9]....| 7.9|23.7| 2.6/13.1|100 
04. 8.6) 8.6 12.0] 13.8 |100 
05. .|17.2| 9.4] 1.5| 7.8|1.5|....| 6.2/4.7)...| 9.4 1.5)3.1/ 3.1) 6.2) 6.2/14.1| 7.8100 
06. .|23.0; 8.1] 6.8) 6.8 |1.3 1.3]... 4.1 14.9 12.3| 5.4 100 
07. .|17.1|13.2| 1.3| 3.9/1.3] 1.3] 2.6|...|...| 5.3/1.3 |5.3/10.5. 7.9) 5.3/15.8 
08. .}18.4/ 3.9] 5.3) 3.9/1.3} 2.6) 3.9/1.3|1.3) 9.2|.../1.3] 7.9| 9.2/15.8 100 
09. ./23.0 |15.4} 1.3 /12.8]...| 3.9] 2.5/1.3 1.3 3.9}... 1.3) 6.4 | 9.0 9.0) 6.4 100 
1910. .|19.5 |12.5} 2.8 /11.1)...) 1.4/11.1/1.4)...) 4.2).../6.9) 2.8| 9.7 12.5)... .|100 
EL. 900/160). . 281 9.8) 4.2 100 
12. .|24.4| 3.3]....) S4|...]....] 8.4/1.7]. 4.4! 4.4 15.0] 5.01100 
13. .|33.3| 4.3/2.9]... 7.3]...1...| 7.3] 7.3] 5.8! 5.8|100 
14. .|29.4| 7.3]... 5.9/1.5]... 2.9)...|... 
15. .|33.9| 5.1]... ./10.0 /6.8)....| 1.7]...]...] 68] 5.1| 3.4/18.6) 5.11100 
Per | 4 
cent.of | | | | | 
total. .|21.0| 8.2/ 3.0, 9.0/1.1] 1.8] 4.6.1.2 0.3) 5.6 0.6/2.3; °9.2|10.8/10.4 100 


Table III shows that approximately one third of the alumni 
are employed by manufacturing companies and one fourth are 
engaged in the operating field in the classes specified. 
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TaBLE III. 
Occupational Distribution of Graduates—Major Groups. 

Class of Work. No. of Men. Per Cent. Total. 
Miscellaneous groups ............ 473 43.5 

1,081 100.0 
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EDITORIALS. 


The movement for the better appreciation and understand- 
ing of the human factor in engineering has been emphasized 
during the academic year by two important events. First, the 
Congress of Human Engineering held at The Ohio State Uni- 
versity, and second the dinner given by Mr. and Mrs. Vincent 
Astor and the Immigration Committee of the Chamber of 
Commerce of the United States. At both these conferences 
attention was clearly drawn to the fact that the so-called wel- 
fare work, better housing condition, ete., could be properly 
developed and maintained only through codperation of the 
engineer upon whom the final developments are dependent. 
This is clearly stated in the following quotation from the ad- 
dress of Mr. Gano Dunn, Past President of the American 
Institute of Electrical Engineers, who presided at the Astor 
dinner: 

‘*Tndustrial Americanization is a part of the prevalent pres- 
ent-day movement toward the humanizing of industry. It 
aims to make what is commonly called ‘welfare work’ not an 
exercise of the individual employer’s ‘paternalism,’ but a 
legitimate kind of business organization everywhere. There 
are now innumerable kinds of ‘welfare work.’ One employer 
does it from the point of view of ‘good business’; another on 
the ‘big brothers’ theory. One man confines himself to play- 
grounds, another to safety appliances. In one firm it is under 
the employment manager; in another under a Y. M. C. A. di- 
rector, and in a number of other firms it is classified in as 
many different ways. 

‘‘There is no agreement among American employers as to 
where the organization of the human side of industry really 
belongs. And there are absolutely no standards for it. What 
we need to do is to extend scientific methods to the human 
phases of industrial organization, and thus give ‘welfare work’ 
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a definite place and definite standards. The engineer as the 
‘consulting mind’ of industry must be the leader in this work. 
It is he who determines the site of plant and its construction. 
Inside the plant again the engineer has much to do with effi- 
ciency methods. No efficiency methods that are unrelated to 
the men in the plant can prosper permanently.’’ 

* * * * * 


‘‘The first speaker tonight is a Master Builder. His name 
will go down in history as the guiding mind and spirit of the 
most gigantic and important enterprise of modern times. That 
the builder of the Panama Canal is an organizer of the highest 
type, goes without saying. Further proof of this is not neces- 
sary, than that his task has been completed; that it has been 
completed within the estimated limits previously set, both in 
respect to time and money, makes his feat all the more notable. 

But I conceive that it requires more than organization and 
an organizer to do what General Goethals has done. There 
are many men, I fancy, that could conceive and even con- 
struct an organization for the building of a Panama Canal, but 
there are but few with the ability to endow such an organiza- 
tion with the breath of life. I can not conceive that a dead 
organization could build the Panama Canal any more than 
could dead individuals. The bond that unites living men into 
working for a common end, must itself be a living thing, and 
that living thing finds its residence in the master mind of the 
Big Boss. I conceive, further, that the most vital element, the 
most vital mental quality in creating this living bond is im- 
agination—imagination—that index of differentiation between 
man and beast. Take imagination away from a man and there 
is left what Edwin Markham has called ‘a brother to the ox’; 


Editor's Note.——This article was the introduction by Mr. P. M. 
Lincoln, Past President of the American Institute of Electrical Engi- 
neers, of Major General Goethals at a dinner of the Engineers Society of 
Western Pennsylvania at the William Penn Hotel, December 11, 1916, 
which was the largest banquet of engineers ever held. It seems to me 
that Mr. Lincoln has summed up in a brief way the essentials of an 
engineer. 
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but with imagination there appears a power that can even 
build a Panama Canal. 

In thus extolling the function of imagination, I do not wish 
to be interpreted as inferring that our guest is visionary; far 
from it. The fact that he has accomplished his purpose, built 
the canal, is sufficient refutation to such an inference. What 
I do wish to point out is that there must have been some qual- 
ity of mind or soul that raised the organization, conceived and 
constructed by our guest for the building of the Panama 
Canal, far above the dead level of an ordinary working grind. 
Kipling has expressed my idea in his ‘‘If’’ (which by the way 
is one of the most inspiring things that has been written into 
the English language) far better than any words of mine. 


If you can dream and not make dreams your 
master, 

If you can think and not make thoughts 
your aim, 

If you can meet with triumph and disaster 

And treat those two impostors just the same. 


And the reward promised by the poet when all his ‘‘ifs’’ are 
fulfilled is 


Yours is the earth and everything that’s in it 
And, which is more, you’ll be a man, my son. 


Many of us can dream dreams, but few of us can make our 
dreams come true. General Goethals has dreamed a dream and 
has made his dream come true; more than that, he has made 
the dreams of a nation—yes, of a world—come true.’’ 

* * * * * 


This Society codperated with the American Association 
for the Advancement of Science in preparing and conduct- 
ing one session of Section D, Engineering, at the New York 
meeting. The Treasurer, Mr. W. O. Wiley, presided in the 
absence of Vice-President Hollis Godfrey, who was ill. 
The following program was carried out. It is expected that 
the papers will be published in one of the early numbers of 
Engineering Education. 
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ProgRAM—SEcTION D—ENGINEERING. 


(Assembly Hall, Automobile Club of America, 247 West 
54th St.) 


Subject: Highway Engineering Education. 


Joint session of the Society for the Promotion of Engineering Educa- 
tion, The Automobile Club of America, The National Highways Associa- 
tion, The National Automobile Chamber of Commerce, and Section D, 


The Value of a Training in the Humanities for Engineers. By 
Nelson P. Lewis, Chief Engineer of the Board of Estimate 
and Apportionment, New York City. 

What is Best in Engineering Education. By H. H. Higbie, 
Professor of Electrical Engineering, University of Michigan. 

Essential Qualifications of Highway Engineers for State, 
County, and Municipal Departments. By E. A. Stevens, 
Commissioner of Highways of the State of New Jersey, 
Trenton, N. J. 

The Objects of the Educational Campaign of the National 
Automobile Chamber of Commerce. By Alfred Reeves, 
General Manager, National Automobile Chamber of Com- 
merce, New York City. 

Highway Engineering Electives in the Fourth Year of Civil 
Engineering Courses. By Hector J. Hughes, Professor of 
Civil Engineering, Massachusetts Institute of Technology, 
Cambridge, Mass. 

The Need for Highway Engineering Courses in Civil Engi- 
neering Curricula of Western Universities. By T. R. Agg, 
Professor of Highway Engineering, Iowa State College, 
Ames, Ia. 

Limitations of Field and Laboratory Work in Highway Engi- 
neering in Civil Engineering Curricula. By C. S. Farnham, 
Assistant Professor of Civil Engineering, Yale University, 
New Haven, Conn. 

Subjects Recommended for Inclusion in Civil Engineering 
Courses to Qualify Graduates to Enter the Field of High- 
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way Engineering. By A. H. Blanchard, Consulting High- 
way Engineer, New York City. 


THE MONTHLY LETTER. 


The Secretary considers himself fortunate to have been 
present at the dinner given by Mr. and Mrs. Vincent Astor 
and the Immigration Committee of the Chamber of Com- 
merce of the United States at the home of Mr. Vincent Astor 
on the evening of Friday, January 19, at which was discussed 
the important question of the Americanization of the immi- 
grant. 

Mr. Gano Dunn, of the J. G. White Engineering Corpo- 
ration presided in the absence of Mr. Frank Trumbull, chair- 
man of the Immigration Committee of the Chamber of Com- 
merce of the United States, who was ill. 

The subject of Americanization was grouped under the fol- 
lowing heads: 

Americanization is the realization of the ideals of America: 
free education; representative government; freedom of con- 
tract; freedom of speech; equality before the law; political 
freedom ; equal opportunity ; and abolition of class lines. 

Industrial Americanization is the establishment of the fun- 
damental principles of Americanism in the relationships of 
men in all industries protected by the American flag. 

The Minimum Requirements of Industrial Americanization 
are: American citizenship and undivided allegiance; a com- 
mon language; one American standard of living; one American 
industrial standard; a home stake in America; and industrial 
justice—the same standard for employer and employed. 

The Forces making for Industrial Americanization are edu- 
cation, religion and the precipitation of world events now af- 
fecting the industrial destinies of the great nations. 

The Agents of Industrial Americanization are the engineers 
of America, in whose hands are the human as well as the 
mechanical destinies of American industry. 

The chief speaker was Ira N. Hollis, President, American 
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Society of Mechanical Engineers, and President of the Wor- 
cester Polytechnic Institute. Forty-one of the 175 guests 
present were members of this Society. These include the fol- 
lowing: M. W. Alexander, G. C. Anthony, Frank Aydelotte, 
F. L. Bishop, J. J. Carty, F. H. Constant, M. E. Cooley, C. R. 
Dooley, Gano Dunn, R. H. Fernald, W. C. Fisk, A. M. Greene, 
Jr., C. H. Higgins, Ira N. Hollis, A. C. Humphreys, C. W. 
Hunt, D. C. Jackson, J. P. Jackson, D. S. Jacobus, Frank 
Jewett, W. H. Kenerson, D. S. Kimball, Morris Knowles, J. 
W. Lieb, C. R. Mann, T. C. Martin, Ralph Modjeska, H. S. 
Pritchett, Walter Rautenstrauch, C. R. Richards, C. W. Rice, 
J. W. Roe, E. F. Roeber, J. G. Schurman, Samuel Sheldon, J. 
M. Smith, L. B. Stillwell, C. C. Thomas, S. T. Wagner, G. V. 
Wendell, J. B. Whitehead. 


COLLEGE NOTES. 


Polytechnic Institute of Brooklyn.—The heavy demand this 
year at the Polytechnic Institute for professional education in 
chemistry and in civil, electrical, and mechanical engineering 
is evidence of the opportunities of our times for men qualified 
for leadership in our great industrial and engineering projects. 
The enrollment in day and evening departments at Poly this 
year is so large that the Institute is experiencing an inten- 
sification of its problems of the past few years, namely, to 
find rooms to accommodate the growing classes and instructors 
to teach them. 

Plans for supplying additional laboratories, shops, class- 
rooms, an inviting Alumni room, and reading and recreation 
rooms, are already being considered. For this purpose the 
present ‘‘Poly Prep’’ building, a building of three floors, and 
possessing a large chapel, laboratories, and approximately 
forty class-rooms, is now being requisitioned in part, and will 
be completely converted to the use of the Institute with the 
removal of the ‘‘Prep’’ school next fall. 

Growth at the Polytechnic has been registered in various 
ways. In attendance there has been an increase during the 
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last twelve years from 98 in 1903-04, to the present registra- 
tion of 103 new students, 140 re-registered students, and ap- 
proximately 600 evening students, making a total of over 800. 

Likewise there has been a corresponding financial growth in 
tuition fees from $18,337 in 1903-04, to the estimated $84,000 
for the present year. Beginning with September, 1917, the 
tuition fees of the college will be increased from $200 to $225, 
but this will not apply to students already registered. 

An additional source of income this year will be a gift made 
at the end of the last fiscal year of fifty-three $1,000 Anglo- 
French five per cent. bonds. 


University of Colorado.—The second informal meeting, for 
the year, of the faculty of the College of Engineering was 
held December 20. The committee in charge sent out notices 
in advance of the meeting, calling the attention of the mem- 
bers to the Mann report and the article ‘‘On the Natural 
Method of Teaching,’’ by Sanford A. Moss, both in the Novem- 
ber issue of this BULLETIN, and stating that these papers would 
be discussed. Considerable interest was aroused and there was 
a full attendance. Several members of the faculty, including 
President Farrand, took part in the discussion. Suggestions 
were made as to possible methods of action along the lines indi- 
cated in the Mann report, but a choice of definite plans was 
left to a later meeting. 


A. & M. College of Texas.—Assistant Professor Robin 
Beach, of the Department of Electrical Engineering, has re- 
signed to accept a position with the Norwich University of 
Northfield, Vermont. He is succeeded by W. G. James, in- 
structor in the E. E. Department. Mr. James’s place is taken 
by Irving J. Shepperd, a graduate of the University of Vir- 
ginia, who has been associated with the Westinghouse Elec- 
trie Company, at Detroit. 


University of Washington.—The United States Bureau of 
Mines has selected the University of Washington campus as 
the site of a government mining and metallurgical station for 
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the Pacific Northwest states and Alaska. Congress has voted 
an appropriation of $25,000 a year for the maintenance of the 
station, but is expected to increase this amount when develop- 
ment demands it. The station will serve Washington, Oregon, 
Idaho, Montana and the coastal regions of Alaska from Ketch- 
ikan to Nome. The interior of Alaska will be served by a Fair- 
banks station. Dorsey A. Lyon will be in charge of the sta- 
tion. He was formerly professor of mining engineering at the 
University of Washington and is a specialist in electro-metal- 
lurgy. Three government investigators will assist him. Elec- 
tro-metallurgical treatment of ores will be the first work taken 
up by the station. The following year it will include in its 
experiments many problems of mining, milling and metallurgy. 
Electric furnaces will soon be installed in the present Mines 
Building and analytical laboratories, and offices will be estab- 
lished. 

A laboratory of aéronautics at the University of Washing- 
ton has been endowed by W. E. Boeing, a Seattle capitalist, 
aéroplane enthusiast and sportsman. The laboratory is not 
designed to give practical instruction, but is for research. 
This laboratory, which will be one of three of its kind in the 
United States, has been temporarily held up by the European 
War. An aérodynamic balance which is the central instru- 
ment in the needed equipment is not now obtainable. The 
Cambridge Instrument Company of Cambridge, England, 
which has manufactured the few balances in use, is spending 
all its time in the manufacture of war munitions. An attempt 
is being made to have the instrument constructed in America 
from plans already received from abroad. 

Professor J. W. Miller, of the Department of Civil Engi- 
neering, has recently employed the aéroplane as a means in 
obtaining photographs for mapping the University campus, 
particularly the shore line which has been greatly changed by 
the lowering of Lake Washington for seven feet. 

Short winter courses in logging, lumbering and forestry 
will be given for the ninth time at the University of Wash- 
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ington, January 3 to March 30, 1917. This work is designed 
for men engaged in forestry and lumbering, who desire to in- 
crease their usefulness, and for those men who desire to enter 
these industries. There will be special courses for forest 
“rangers and guards, loggers, lumber salesmen, architects, en- 
gineers and timber inspectors. It is not attempted to make a 
full-fledged logging engineer or forest ranger in these three 
months, but the men are given a sufficient foundation so that 
they can carry forward further work in these fields. A num- 
ber of lectures and demonstrations will be given by men from 
lumber companies and the United States Forest Service. 


NEW MEMBERS. 


BarnsBripcE, G. H. Instructor, Dept. of Mathematics and Surveying, 
Rensselaer Polytechnic Institute, Troy, N. Y. 

Bates, W. H., Associate Professor of Mathematics, Purdue University, 
LaFayette, Ind. 

BusuH, VANNEvAR, Assistant Professor of Electrical Engineering, Tufts 
College, Tufts College, Mass. 

CARPENTER, H. V., Professor and Head of Depts. Mechanical and Elec- 
trical Engineering, State College of Washington, Pullman, Wash. 

CorBIn, C. E., Professor of Engineering and Applied Mathematics, Col- 
lege of the Pacific, San Jose, Calif. 

DEARBORN, R. H., Head Dept. of Electrical Engineering, Oregon Agricul- 
tural College, Corvallis, Ore. 

EATON, G. 8., Assistant Professor of Civil Engineering, Clemson Agricul- 
tural College, Clemson College, S. C. 

Epmonpson, T. W., Professor of Mathematics, New York University, 
New York, N. Y. 

Frank, E. D. A., Instructor in Mechanical Engineering, University of 
Illinois, Urbana, Ill. 

GwiaDowskKI, A. S., Associate Professor of Mechanical Engineering, 
Toledo University, Toledo, O. 

Hatsey, W. D., Instructor in Mechanical Engineering, George Washing- 
ton University, Washington, D. C. 

NewMaN, C. M., Professor of English and Dean, Academic Dept., Vir- 
ginia Polytechnic Institute, Blacksburg, Va. 

Rogers, C, E., Professor of Civil Engineering, Trinity College, Hartford, 
Conn. 

Rusk, W. W., Instructor in Civil Engineering, University of Colorado, 
Boulder, Colo. 


344 


H 
a 
= 


BOOK REVIEWS. 


SayrE, M. F., Instructor in Engineering, Union College, Schenectady, 

Savant, D. P., Instructor in Electrical Engineering, University of Mis- 
souri, Columbia, Mo. 


BOOK REVIEWS. 


Examples in Alternating Currents. Vol. 1, second edition. 
By F. E. Austin, Professor of Electrical Engineering, Dart- 
mouth College. Published at Hanover, N. H. 1916. 70 
figures, flexible leather, 223 pages. 5 x 74. Price $2.40. 

A unique development of the fundamental principles of 
alternating currents by the use of well-chosen illustrating 
problems. Desirable for use as a student text or reference 
work. 

H. E. D. 


Applied Electricity for Practical Men. By ArtHurR J. Row- 
LAND, Dean and Professor of Electrical Engineering, Drexel 
Institute. MeGraw-Hill Book Co., Inc. 1916. 361 pages, 
323 figures, cloth. 5 x 74. Price $2.00 net. 

A book of particular interest to instructors and students in 
industrial and trade schools. A text on practical electricity 
free from unnecessary theory, including lists of well chosen 
problems covering the work of each chapter. 

H. E. D. 


Ruler and Compasses. By Hiupa P. Hupson, M.A., Se.D., 
Lecturer in Mathematics, West Ham Municipal Technical 
Institute. Longmans, Green & Co., New York. 1916. 143 
pages. 5 X 74, cloth. 

Hudson’s ‘‘Ruler and Compasses’’ shows the possible uses 
to which these instruments may be put in the study of pure 
mathematics and suggests the power and accuracy to be ac- 
quired in their manipulation. In much of the work the author 
has availed herself of purely analytic means to blaze the way 
to the possible geometric constructions and has thus avoided 
the unnecessary loss of time in dealing with the trivial and 
impossible cases. The text presents an attractive and profit- 
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able treatment of the subject and, as it contains the construc- 
tion and discussion of some of the famous problems of geom- 
etry, it will prove itself not only instructive but intensely 
interesting to the reader. It is a valuable little book for 
teachers and students of geometry and the applications of 


geometrical instruments. 
F. J. H. 


Handbook of Formulas and Tables for Engineers. Second 
Edition. By CuARENcE A. Pierce and WavTER B. Carver. 
McGraw-Hill Publishing Company. 188+ xii pages. 
4 62 in., leather bound. Price $1.50. 

As stated by the authors, this book was intended to supply 
in convenient form as wide a range of formulas and tables of 
general usefulness to engineers as possible. The first part of 
the book, containing elementary mathematical formulas, will 
hardly find very extended use among practicing engineers. 
Much of the balance of the book covers tables and formulas 
which, while useful to any practicing engineer, are usually 
available from other sources in even more complete form. As 
a handy book for field engineers or as a syllabus for engineer- 
ing students, it may fill a need that is hardly met in any other 
publication. 

J. W. H. 


Practical Descriptive Geometry. By GriswoLp 
SmitH, M.E., Assistant Professor of Descriptive Geometry 
and Kinematics, Armour Institute of Technology. McGraw- 
Hill Book Company, Ine. 1916. 6x 94. Cloth, 256 pages. 
$2.00 net. 

This book is undoubtedly one of the best published on de- 
seriptive geometry. The subject, in the mind of the writer, is 
given a logical and concise treatment and is so arranged that 
proper stress is laid on the fundamental and the important 
principles. The problems, of which there are considerable, 
have been chosen with particular care. The book well deserves 
the praise that it has received. 

D. D. 
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This new potentiometer which is of 
the deflection type embodying some 
new features is designed to cover the 
field between that of the usual poten- 
tiometer (null method) and the labo- 
ratory standard voltmeter and am- 
meter. 


It is more convenient and rapid than 
the precision potentiometer and more 
accurate than the laboratory stand- 
ard ammeter and voltmeter. All 
measurements are referred to a stand- 
ard cell and the potentiometer can 
be used successfully for commercial, 
standardizing and general laboratory 
work. 

For rapid and accurate measure- 
ments the Central Station will find 
it indispensable. 


A Direct Reading 
Deflection 
Potentiometer 


The standard ranges are 
tO 3-I5-30-150-300-750 
volts with the multiplier, 
but a novel feature in de- 
sign allows measurements 
up to 1.5 volts without a 
multiplier. 


Direct Reading Current 
measurement is an addi- 
tional feature, made pos- 
sible by the use of shunts 
having suitable resistance 
values. 


The galvanometer scale 
is designed to permit the 
checking of potentiometer 
coils and the accuracy of 
the galvanometer itself. 


The entire outfit can be 
supplied with higher resis- 
tances for other tests where 
small loss in the measuring 
instrument is of impor- 
tance. 


A bulletin descriptive of this potentiometer will 
be gladly sent on your request. Write for it now. 


General Electric Company 


General Office: Schenectady, N. Y. 


Address Nearest City 
Boston, Mass. New York, N. Y. Philadelphia, Pa. Atlanta, Ga. 
* Cincinnati, Ohio Chicago, Ill. Denver, Colo. San Francisco, Cal. 
Detroit, Mich. (G. E. Co. of Mich.) St. Louis, Mo. 
Dallas, Tex. (So. West G. E. Co.) 6582 


“*JAGABI”” LABORATORY RHEOSTATS 


The new Jagabi Sliding Contact Tube Rheostats (made in America) are 
proving very popularin Engineering and Research Laboratories. Windings 
are carried oo enamelled steel tubes, 16 inches long by 1.6 inches in diam- 
eter, and ratings vary from 0.7 ohms, with 2 amperes capacity, to 3200 
ohms, with 0 3 amperes capacity 

Write for Bulletin 862, which gives full particulars. 


JAMES G. BIDDLE 


1211-13 ARCH STREET PHILADELPHIA 
When in Philadelphia, be sure to visit our Permaneut Exhibit. 


The Leeds & Northrup Co. 


Electrical Measuring Instruments 
of Precision 


for use in Engineering Laboratories 


Our publications contain much scientific information 
of interest to Engineers. If you are not receiving this 
literature may we place your name upon our mailing list ? 


4910 Stenton Ave. PHILADELPHIA 
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POSITION WANTED 


925. Former Professor of Civil Engineering, with 
valuable experience in design and construction, is 
available for a University appointment. 


GENERAL COORDINATES 
By WILLIAM E. BYERLY $1.25 


This volume is a practical introduction to generalized codrdinates and 
to their use in mechanics and physics whereby the student is enabled not 
only to understand the theory but to use effectively methods based upon it. 

The book puts the subject in a more practical and intelligible form 
than has previously been accessible. It is for courses in advanced me- 
chanics in college or technical school. 


GINN AND COMPANY 


BOSTON NEW YORE CHICAGO LONDON 


D.C. Miniature Precision Instruments 


The same degree of mechanical and electrical excellence which has won 
pre-eminence for the larger Weston Models is embodied in these wonderful 
little masterpieces of the instrument maker’s art. The finest watch is a less 
striking example of perfection in refined workinanship. They are accurate, 
dead-beat, extremely sensitive. They are shielded against external electrical 
and magnetic influences. Despite their great refinement in workmanship, 
they are very substantially constructed and have the longest scale ever pro- 
vided in instruments of similar size. In short, they are the finest develop- 
ment of small instruments of the pivoted moving coil, permanent magnet type. 
And the prices are low. 

The several models and ranges offer a selection from over 300 different 
combinations. The Switchboard Instruments are listed in Bulletin No. 20 
and Portable Instruments in Bulletin No, 501. They will be mailed upon 


request. 


WESTON ELECTRICAL INSTRUMENT COPIPANY 
3 Weston Avenue, Newark, N. J. 


New York Boston Chicago St. Louis San Francisco Winnipeg London 
Philadelphia Richmond Cincinnati Detroit Montreal Vancouver Paris 
Pittsburgh Buffalo Cleveland Denver Toronto Petrograd Florence 
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A Remarkable Series of Textbooks 


\ HILE the Wiley Technical Series was planned primarily for Secondary 
Technical Schools, many of the books included in this Series have 
gained great favor in the shorter courses in colleges of engineering, because 
of their freshness of viewpoint and their very unusual teaching qualities. 
For example: the books on Electricity by Mr. Timbie, and by Messrs. 
Timbie and Higbie have produced very remarkable results where they 
have been used. While their ‘Alternating Current Electricity” begins 
with the elements of the subject, upon the completion of the Second Course, 
the student is well prepared for the advanced courses in Alternating 
Current Phenomena. 


The Elements of Electricity 
By H. Timsiz, Wentworth Institute. 


The total issue of this famous book has now reached the 24,000 mark. 
567 pages, 5}x8, 415 figures. Cloth, $2.00 net. 


Alternating-Current Electricity and Its Applica- 


tion to Industry 

By Wituiam H. Wentworth Tnstitute, and H. H. 
University of Michigan. 

Course I. Planned to meet the need for an elementary text under- 
standable for beginners and complete enough to be a proper foundation 
for more advanced study. 

. 547 pages, 5}x8, over 370 figures. Cloth, $2.00 net. 

Course II. Explains in detail the construction and operating char- 
acteristics of the various common types of alternating current machinery. 

738 pages, 5}x8, over 357 figures. Cloth, $3.00 net. 


Steam Power 
By C. F. Hirsareip, M.M.E., and T. C. U.sricut, M.E., M.M.E., 
formerly of Sibley College, Cornell University. 
By the same authors 


Gas Power 

These books either separately or together are especially suitable for 
the shorter college courses given to civil, electrical, miming, and chemical 
engineering students. Taken together they form an excellent text for a 
course in heat engines. 

Their price has been ‘ergo kept low (their combination price 
being but $3.25) in order that they may be used without hesitation for 
short courses where the purchase of more expensive books might not be 
justifiable. 


Booklets containing the complete list of the books of the Wiley 
Technical Series will be sent free, upon request, to anyone interested. 


JOHN WILEY & SONS, Inc. 


432 Fourth Avenue, New York City 
London, CHAPMAN & HALL, Ltd. 


MONTREAL, CAN.: SHANGHAI, CHINA: MANILA, P. I.: 
Renovur Co. Epwarp Evans & Sons, Lrp. Epvucation Co. 
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